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(54) BLOCK COPOLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a block copolymer composition having a high degree of swelling for an 
ester compound and excellent in liquid holding properties and, on the other hand, excellent in mechanical 
strength or shape retaining properties. 

SOLUTION: This block copolymer composition contains a block copolymer comprising a segment A 
containing 10-100 mol.% of a polar monomer selected from a polar monomer 1 having (1) a polymerizable 
unsaturated bond and a functional group selected from hydroxy group, nitrile group, carboxyl group, amino 
group and amide group, a polar monomer 2 represented by the formula 

CH2=CR1-COO-(CH2-CHR2-0)t-R3 [R1 and R2 are each hydrogen atom or a 1-5C alkyl group; R3 is a 
1-5C alkyl group or phenyl group; (t) is a number of repetition and an integer of 1-25] and a polar monomer 
3 represented by the formula CH2=CR4-COO-(CmH2m-COO)n-R5 [R4 is a 1-5C alkyl group; R5 is a 
1-1 0C alkyl group or phenyl group; (n) and (m) are each a number of repetition and an integer of 1-20] as 
constituent components and a segment B containing <10 mol.% of the polar monomer as a constituent 
component and (2) an ester compound. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1](1) making into a constituent at least one polar monomer chosen from a group which consists of 
the following polar monomer 1, the following polar monomer 2, and the following polar monomer 3 — 
10-100-mol % — the segment A to contain, and — making the polar monomer concerned into a constituent 
— less than [ 10 mol % ] — a block copolymer constituent containing block copolymer which consists of the 
segment B to contain, and (2) ester compounds. 

** The polar monomer 1 : it is a polar monomer which has at least one sort of functional groups chosen from 
a group which becomes at least one polymerization nature unsaturated bond from a hydroxy group, a nitrile 
group, a carboxyl group, an amino group, and an amide group. 

** The polar monomer 2 : it is a polar monomer expressed with a following general formula (1). 
CH 2 =CR 1 -COO-(CH 2 -CHR 2 -0) r R 3 .. (I) 

[In general formula (I), an alkyl group of the carbon numbers 1-5 or a phenyl group, and t of a hydrogen atom 
or an alkyl group of the carbon numbers 1-5, and R 3 are repetition numbers, and R 1 and R 2 are the integers 
of 1 -25, respectively. ] 

** The polar monomer 3 : it is a polar monomer expressed with a following general formula (2). 
CH 2 =CR 4 -COO-(C m H 2m -COO) n -R 5 .. (2) 

[In a general formula (2), an alkyl group of the carbon numbers 1-10 or a phenyl group, and n and m are 
repetition numbers, and an alkyl group of the carbon numbers 1-5 and R 5 of R 4 are the integers of 1-20. ] 
[Claim 2]A block copolymer constituent, wherein said segment B contains a styrene system compound as 
the main ingredients in the block copolymer constituent according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a block copolymer constituent. In more detail, the block 
copolymer constituent concerned has the mechanical strength which was excellent while the compatibility 
of the block copolymer as a constituent and an ester compound was excellent, and this invention relates to 
the optimal block copolymer constituent for uses, such as a solid electrolyte or a photo-setting resin. 
[0002] 

[Description of the Prior Art]In order to obtain devices, such as an electrochromic display device, a 
recording element, a cell, and a sensor, the solid electrolyte prepared by adding and swelling the organic 
solvent (electrolytic solution) in which metal salt was dissolved to polymer is used. What (M. Watanabe et al., 
J. Polymer Sci. Polym. Phis., 21,939 (1983)) impregnated with the metal salt electrolysis solution into polar 
polymers (polyacrylonitrile) concretely as this solid electrolyte, and polar polymers, An electrolytic solution 
(organic solvent in which metal salt was dissolved), And there are some (KAbraham and M.AIamgir, 
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J.EIectrochem. Soc, 137, 1657 (1990)) etc. to which photo-curing of a fixed quantity of ultraviolet rays was 
irradiated with and carried out to the liquid mixture which consists of a photosensitive cross linking agent. 
[0003]On the other hand, the photo-setting resin is used abundantly as a substrate for printing. As this 
photo-setting resin, epoxy system monomers, such as acrylic system monomers, such as methyl 
methacrylate, oligomer, or screw FENO Norian A, are concretely used as the main ingredients, and the 
low-molecular-weight thing of the main ingredients concerned is received, Specified quantity addition of a 
photopolymerization initiator and the photosensitizer is carried out, respectively, and it constitutes. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional solid electrolyte, the polar polymers 
themselves plasticized with the electrolytic solution, and there was a problem that the mechanical strength 
of the polar polymers concerned fell easily substantially. Therefore, the conventional solid electrolyte was 
difficult to hold definite shape over a long period of time (gestalt holdout). In the conventional solid 
electrolyte, since the compatibility of polar polymers and an electrolytic solution was insufficient, when long 
term storage (storage) was carried out, there was also a problem that an electrolytic solution oozed out 
easily outside. Polar polymers, such as polyacrylonitrile, had the high melting point, and since it was not 
processible if it is not under an elevated temperature, they also had the problem that manufacture of the 
lithium secondary battery etc. which use the polar polymers concerned was difficult. 

[0005]On the other hand, in the conventional photo-setting resin, since the monomer and oligomer of low 
molecular weight were used as the main ingredients, there was a problem that handling was not easy. Then, 
adding and dealing with a rubber composition and a resinous principle as an amount ingredient of polymers 
to these monomers and oligomer, and improving a sex is also proposed. However, since an acrylic system 
monomer and an epoxy system monomer had high polarity, the kind of amount ingredient of polymers to add 
was limited extremely, or there was a problem that compatibility with the amount ingredient of polymers to 
add was not enough etc. 

[0006]This invention is made in view of an above-mentioned problem, and is a thing. 

By using the specific block copolymer of **, even if the purpose has the outstanding mechanical strength 

and is after swelling, it is providing a block copolymer constituent with little aging of shape. 

Compatibility with an ester compound is raised, and also when continued and saved at a long period of time 

(storage), fear of the effusion of the ester compound concerned aims at providing few block copolymer 

constituents. 

[0007]Another purpose of this invention aims at providing the block copolymer constituent which can be 

manufactured easily. 

[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, according to this invention, 
a block copolymer constituent which makes the following a gist is provided, that is, (1) Make into a 
constituent at least one polar monomer chosen from a group which consists of the following polar monomer 
1, the following polar monomer 2, and the following polar monomer 3. 10-100-mol % — making the segment 
A to contain and the polar monomer concerned into a constituent — less than [ 10 mol % ] — block 
copolymer which consists of the segment B to contain, and (2) ester compounds are contained at least. 
[0009]** Polar monomer 1 : it is a polar monomer which has at least one sort of functional groups chosen 

3 



JP Hll-240998 

from a group which becomes at least one polymerization nature unsaturated bond from a hydroxy group, a 
nitrile group, a carboxyl group, an amino group, and an amide group. 

[0010]** Polar monomer 2 : it is a polar monomer expressed with a following general formula (1). 
[0011] 

CH 2 =CR 1 -COO-(CH 2 -CHR 2 -0) r R 3 .. (I) 

[0012][In general formula (I), an alkyl group of the carbon numbers 1-5 or a phenyl group, and t of a 
hydrogen atom or an alkyl group of the carbon numbers 1-5, and R 3 are repetition numbers, and R 1 and R 2 
are the integers of 1-25, respectively. ] 

[0013]** Polar monomer 3 : it is a polar monomer expressed with a following general formula (2). 
[0014] 

CH 2 =CR 4 -COO-(C m H 2m -COO) -R 5 .. (2) 

[0015][In a general formula (2), an alkyl group of the carbon numbers 1-10 or a phenyl group, and n and m 
are repetition numbers, and an alkyl group of the carbon numbers 1-5 and R 5 of R 4 are the integers of 1-20, 
respectively. ] 

[0016]In constituting a block copolymer constituent of this invention, it is preferred that the segment B 
contains a styrene system compound as the main ingredients. Thus, if a styrene system compound is 
contained, a mechanical strength of a block copolymer constituent can be raised more. 
[0017]In constituting a block copolymer constituent of this invention, it is preferred to make a wt. ratio 
(segment A / segment B) of the segment A and the segment B into a value of 20 to 90 % of the weight / 10 
to 80% of the weight of within the limits. If constituted in this way, compatibility over a mechanical strength 
and an ester compound of a block copolymer constituent, etc. can be demonstrated with sufficient balance. 
[001 8]what a polystyrene conversion average molecular weight (Mn) of block copolymer is made into a value 
of 5, 000-5, 000, and 000 within the limits for in constituting a block copolymer constituent of this invention 
— things are preferred. If constituted in this way, compatibility over a mechanical strength and an ester 
compound of a block copolymer constituent, etc. can be demonstrated with sufficient balance, and it will 
become still easier [ manufacture of a block copolymer constituent or handling ]. 

[0019]In constituting a block copolymer constituent of this invention, it is preferred to make content of an 
ester compound into a value of 10-1, and 000 weight sections within the limits to block copolymer 100 
weight section. If constituted in this way, compatibility over a mechanical strength and an ester compound 
of a block copolymer constituent, etc. can be demonstrated with more sufficient balance. 
[0020] 

[Embodiment of the Invention]Hereafter, the embodiment in the block copolymer constituent of this 
invention is described concretely. First, a 1st embodiment of this invention, (1) Make into a constituent at 
least one polar monomer chosen from the group which consists of the polar monomer 1 , the polar monomer 
2, and the polar monomer 3. The block copolymer (the 1st ingredient may be called.) which consists of the 
segment B which carries out specific amount content by making into a constituent the segment A which 
carries out specific amount content, and the polar monomer concerned, (2) It is a block copolymer 
constituent containing an ester compound (the 2nd ingredient may be called.). 

[0021]1. The block copolymer which is the 1st ingredient in the block copolymer constituent of block 
copolymer this invention is constituted including the segment A and the segment B, as mentioned above. 
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[0022](1) Contain the segment A segment A in order to raise compatibility with an ester compound. 
Therefore, at least one polar monomer is included as a constituent among the polar monomers 1-3 as 
shown below. The polar monomer concerned is restricted 10-100-mol% of within the limits. That is, the 
compatibility of block copolymer and an ester compound can be remarkably raised by being a specific 
amount, with containing a polar monomer specific in this way. 

[0023]** Polar monomer 1 : it is a polar monomer which has at least one sort of functional groups chosen 
from the group which becomes at least one polymerization nature unsaturated bond from a hydroxy group, a 
nitrile group, a carboxyl group, an amino group, and an amide group. 

[0024]Concretely as a desirable example of the polar monomer which has a hydroxy group in the polar 
monomer 1 , 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, One sort, such as ethylene 
glycol mono- (meta) acrylate, mono- (meta) acrylate of polyalkylene glycol (2-1 2 repeating unit of alkylene 
glycol), and hydroxystyrene, or two sorts or more are mentioned. These polar monomers can be arbitrarily 
chosen according to the purpose of use. 

[0025]As a desirable example of the polar monomer which has a nitrile group in the polar monomer 1, 
Acrylonitrile, a methacrylonitrile, alpha-ethylacrylonitrile. Methyl alpha-isopropylacrylonitrile, methyl 
alpha-n-butylacrylonitrile, 2-cyanoethyl (meta) acrylate, 2-(2~cyanoethoxy) ethyl alcohol and 
3-(2-cyanoethoxy) propyl alcohol, 4 1 (2-cyanoethoxy) butyl alcohol, and 2 - [One sort, such as acrylate 
(meta) of 2-(2-cyanoethoxy) ethoxy] ethyl alcohol, or two sorts or more are mentioned. These polar 
monomers can be arbitrarily chosen according to the purpose of use. 

[0026]As a desirable example of the carboxyl group content polar monomer in the polar monomer 1, One 
sort of the half ester of dicarboxylic acid, such as acrylic acid, methacrylic acid, maleic acid, fumaric acid, 
itaconic acid, tetra contest acid and succinic acid, or fumaric acid, and the unsaturated alcohol which has a 
polymerization nature group (reactant group), or two sorts or more are mentioned. These polar monomers 
can be arbitrarily chosen according to the purpose of use. 

[0027]As a desirable example of the amino group content polar monomer in the polar monomer 1, (Meta) 
Acrylic acid dimethyl aminomethyl, acrylic acid (meta) dimethylaminoethyl, (Meta) An acrylic acid 
dimethylamino pro building, acrylic acid (meta) diethyl aminomethyl, (Meta) Diethylaminoethyl acrylate, 
acrylic (meta) ** diethylamino propyl, Dimethyl aminomethyl (meta) acrylamide, dimethylaminoethyl (meta) 
acrylamide, One sort, such as dimethylaminopropyl(meta) acrylamide, diethyl aminomethyl (meta) 
acrylamide, diethylaminoethyl (meta) acrylamide, diethylamino propyl(meta) acrylamide, and vinylpyridine, or 
two sorts or more are mentioned. These polar monomers can be arbitrarily chosen according to the purpose 
of use. 

[0028]As a desirable example of the amide group content polar monomer in the polar monomer 1, 
Dimethyl(meta) acrylamide, diethyl(meta) acrylamide, Isopropyl(meta) acrylamide, acryloyl morpholine 
(meta), Dimethyl aminomethyl (meta) acrylamide, dimethylaminoethyl (meta) acrylamide, One sort, such as 
dimethylaminopropyl(meta) acrylamide, diethyl aminomethyl (meta) acrylamide, diethylaminoethyl (meta) 
acrylamide, and diethylamino propyl(meta) acrylamide, or two sorts or more are mentioned. These polar 
monomers can be arbitrarily chosen according to the purpose of use. 

[0029]** Polar monomer 2 : it is a polar monomer expressed with a following general formula (1). 
[0030] 
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CH 2 =CR 1 -COO-(CH 2 -CHR 2 -0) r R 3 .. (I) 

[0031][In general formula (I), the alkyl group of the carbon numbers 1-5 or a phenyl group, and t of a 
hydrogen atom or the alkyl group of the carbon numbers 1-5, and R 3 are repetition numbers, and R 1 and R 2 
are the integers of 1-25, respectively. ] 

[0032]As a desirable polar monomer expressed with a general formula (1), concretely, 2-methoxy ethyl 
(meta) acrylate, 2-ethoxyethyl (meta) acrylate, 2-methoxy propyl (meta) acrylate, 2-ethoxypropyl (meta) 
acrylate, 3-methoxy propyl (meta) acrylate, 3-ethoxypropyl (meta) acrylate, Methoxy polyethylene-glycol 
(the numbers of unit of ethylene glycol are 2-25) (meta) acrylate, Ethoxypolyethylene-glycol (meta) acrylate, 
phenoxypolyethylene-glycol (meta) acrylate, One sort, such as methoxy polypropylene-glycol (the numbers 
of unit of propylene glycol are 2-25) (meta) acrylate, ethoxypolypropylene-glycol (meta) acrylate, and 
phenoxypolypropylene-glycol (meta) acrylate, or two sorts or more are mentioned. These polar monomers 
can be arbitrarily chosen according to the purpose of use. 

[0033]** Polar monomer 3 : it is a polar monomer expressed with a following general formula (2). 
[0034]CH 2 =CR 4 -COO-(C m H 2m -COO) n -R 5 .. (2) 

[0035][In a general formula (2), the alkyl group of the carbon numbers 1-10 or a phenyl group, and n and m 
are repetition numbers, and the alkyl group of the carbon numbers 1-5 and R 5 of R 4 are the integers of 1-20, 
respectively. ] 

[0036]As a desirable polar monomer expressed with a general formula (2), concretely, 
CH 2 =CH-COO-C 3 H 6 COO-H, CH 2 =C(CH 3 )-COO-C 3 H 6 COO-H, CH 2 =CH-COO-C 4 H 8 COO-H, 
CH 2 =C(CH 3 )-COO-C 4 H 8 COO-H, CH 2 =CH-COO-C 5 H 10 COO-H, CH 2 =C(CH 3 )-COO-C 5 H 10 COO-H, 
CH 2 =CH-COO-C 3 H 6 COO-CH 3 , CH 2 =C(CH 3 )-COO-C 3 H 6 COO-CH 3 , CH 2 =CH-COO-C 4 H 8 COO-CH 3 , 
CH 2 =C(CH 3 )-COO-C 4 H 8 COO-CH 3 , CH 2 =CH-COO-C 5 H 10 COO-CH 3 , CH 2 =C(CH 3 )-COO-C 5 H 10 COO-CH 3 , 
CH 2 =CH-COO-C 3 H 6 COO-C 2 H 5 , CH 2 =C(CH 3 )-COO-C 3 H 6 COO-C 2 H 5 , CH 2 =CH-COO-C 4 H 8 COO-C 2 H 5 , 
CH 2 =C(CH 3 )-COO-C 4 H 8 COO-C 2 H 5 , CH 2 =CH-COO-C 5 H 10 COO-C 2 H 5 , CH 2 =C(CH 3 )-COO-C 5 H 10 COO-C 2 H 5 , 
CH 2 =CH-COO-C 5 H 10 COO-C 2 H 5 , CH 2 =C(CH 3 )-COO-C 5 H 10 COO-C 2 H 5 and CH 2 =CH-COO-C 5 H 10 COO-C 4 H 9 , 
CH 2 =C(CH 3 )-COO-C 5 H 10 COO-C 4 H 9 , CH 2 =CH-COO-C 5 H 10 COO-C 8 H 17 , CH 2 =C(CH 3 )-COO-C 5 H 10 COO-C 8 H 17 , 
CH 2 =CH-COO-(C 3 H 6 COO) 2 -H, CH z =C(CH 3 )-COO-(C 3 H 6 COO) 2 -H, CH 2 =CH-COO-(C 4 H 8 COO) 2 -H, 
CH 2 =C(CH 3 )-COO-(C 4 H 8 COO) 2 -H, CH 2 =CH-COO-(C 5 H 10 COO) 2 -H, CH 2 =C(CH 3 )-COO-(C 5 H 10 COO) 2 -H, 
CH 2 =CH-COO-(C 3 H 6 COO) 2 -C 2 H 5 , CH 2 =C(CH 3 )-COO-(C 3 H 6 COO) 2 -C 2 H 5 , CH 2 =CH-COO-(C 4 H 8 COO) 

2 - C 2 H 5 , CH 2 =C(CH 3 )-COO-(C 4 H 8 COO) 2 -C 2 H 5 , CH 2 =CH-COO-(C 5 H 10 COO) 2 -C 2 H 5 , 

CH 2 =C(CH 3 )-COO-(C 5 H 10 COO) 2 -C 2 H 5 , CH 2 =CH-COO-(C 5 H 10 COO) 3 -C 2 H 5 , CH 2 =C(CH 3 )-COO-(C 5 H 10 COO) 

3 - C 2 H 5 , CH 2 =CH-COO-(C 5 H 10 COO) 4 -C 2 H 5 , CH 2 =C(CH 3 )-COO-(C 5 H 10 COO) 4 -C 2 H 5 , 
CH 2 =CH-COO-(C 5 H 10 COO) 5 -C 2 H 5 , CH Z =C(CH 3 )-COO-(C 5 H 10 COO) 3 -C 2 H 5 , CH 2 =CH-COO-(C 5 H 10 COO) 
5 -C 2 H 5 , CH 2 =C(CH 3 )-COO-(C 5 H 10 COO) 2 -C 8 H 17 , One sort, such as CH 2 =CH-COO-(C 5 H 10 COO) 2 -C 8 H 17 , or 
two sorts or more are mentioned. These polar monomers can be arbitrarily chosen according to the purpose 
of use. 

[0037]Next, the content of the polar monomer in the segment A mentioned above is explained. In this 
invention, it is making content of the polar monomer concerned into 10-100-mol% of value within the limits, 
and considering it as 20-100-mol% of value within the limits more preferably. It is for a possibility that 
compatibility with the ester compound which the polarity of the segment A becomes low less than [ 10 
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mol % ], and the content of the polar monomer concerned swells may fall, and the swelling rate by an ester 
compound may fall to arise. 

[0038]Although constituents in particular other than the polar monomer 1 in the segment A mentioned 
above - 3 are not limited, it is preferred to, use polymerization nature monomers, such as acrylate (meta), a 
conjugated diene compound, and a vinyl aromatic compound, for example. 

[0039] Concretely as desirable (meta) acrylate, Methyl (meta) acrylate, ethyl (meta) acrylate, n-butyl (meta) 
acrylate, t One sort, such as KISHIRL) (meta) acrylate, lauryl (meta) acrylate, and stearyl (meta) acrylate, or 
two sorts or more are mentioned to e rt-butyl (meta) acrylate and 2-ethyl. When methyl (meta) acrylate, 
ethyl (meta) acrylate, and n-butyl (meta) acrylate are used especially, compatibility with an ester compound 
improves more and the degree of swelling to block copolymer is preferred at the point which becomes large. 
[0040]Concretely as a desirable conjugated diene compound, For example, 1,3 1 butadiene, isoprene, 2, the 
3-dimethyl 1 , 3-butadiene, One sort, such as 1 , 3-pentadiene, the 2-methyl 1 , 3-pentadiene, 1,31 
hexadiene, 4, the 5-diethyl 1, 3-octadien, the 3~butyl- 1, 3-octadien, and chloroprene, or two sorts or more 
are mentioned. Industrial-utilizations nature is still higher, it is more preferred to use 1,3 1 butadiene, 
isoprene, 1, and 3-pentadiene, in order to obtain polymer superior to that of physical properties, and it is 
using 1 and 3 1 butadiene and isoprene the optimal. 

[0041]Concretely as a desirable vinyl aromatic compound, For example, one sort, such as styrene, 
alpha-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, p-tert-butylstyrene, o 1 
methoxy styrene, m-methoxy styrene, and p-methoxy styrene, or two sorts or more are mentioned. It is 
preferred to use styrene, alpha-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, and 
p-tert-butylstyrene especially, in order industrial-utilizations nature is high and to obtain polymer superior 
to that of physical properties. 

[0042](2) The segment B segment B formed the domain as a point in block copolymer constructing 
[ physical ] a bridge, and has achieved the function which raises the mechanical strength of the block 
copolymer concerned. Therefore, it is necessary to make into the value below 10 mol % the 1st mentioned 
above - the content of the 3rd polar monomer in the segment B concerned. This reason is because there is 
a possibility that the mechanical strength of a block copolymer constituent may fall, when the content of a 
polar monomer becomes more than 10 mol %. It is because the compatibility of an ester compound will 
become large not only to the segment A but to the segment B and the whole block copolymer will be 
plasticized more by details with an ester compound, if the content of the polar monomer in the segment B 
becomes more than 10 mol %. Therefore, it is making content of the polar monomer in the segment B into 
less than [ 5 mol % ] more preferably. 

[0043]Although not limited in particular for constituents other than the polar monomer 1 in the segment B - 
3, it is preferred to use polymerization nature monomers, such as same ingredient (meta), for example, 
acrylate, a conjugated diene compound, and a vinyl aromatic compound, also in the segment A. 
[0044]Concretely as desirable (meta) acrylate, Methyl (meta) acrylate, ethyl (meta) acrylate, n-butyl (meta) 
acrylate, One sort, such as KISHIRU (meta) acrylate, lauryl (meta) acrylate, and stearyl (meta) acrylate, or 
two sorts or more are mentioned to tert-butyl (meta) acrylate and 2-ethyl. 

[0045]Concretely as a desirable conjugated diene compound, For example, 1,31 butadiene, isoprene, 2, the 
3-dimethyl 1, 3-butadiene, One sort, such as 1, 3-pentadiene, the 2-methyl 1, 3-pentadiene, 1,3 1 
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hexadiene, 4, the 5-diethyl 1, 3-octadien, the 3-butyl- 1, 3-octadien, and chloroprene, or two sorts or more 
are mentioned. 

[0046]Concretely as a desirable vinyl aromatic compound, For example, one sort, such as styrene, 
alpha-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, p-tert-butylstyrene, o 1 
methoxy styrene, m-methoxy styrene, and p-methoxy styrene, or two sorts or more are mentioned. It is 
preferred to use styrene, alpha-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, and 
p-tert-butylstyrene from a viewpoint from which especially the shape retentivity of the constituent after 
swelling an ester compound is excellent, and a higher mechanical property is acquired. 
[0047](3) Explain the integrated state of the segment A and the segment B, next the integrated state of the 
segment A and the segment B. Although the integrated state in particular of the segment A concerned and 
the segment B is not limited, For example, At least one sort of polar monomers chosen from the polar 
monomers 1-3 are made into a constituent. 10-100-mol % — it is preferred that the content of the segment 
A (it is written as A.) to contain and a polar monomer is the (A)-(B) block copolymer with which the segment 
B (it is written as B.) which is less than [ 10 mol % ] was combined. The (B)-(A)-(C) block copolymer which 
consists of a taper block segment (it is written as C.) in which the content of the polar monomers 1-3 
decreases gradually is also preferred at segment A (A), and a segment (B) and within the limits below 10 
mol %. It is desirable even if it is the (B)-(A)-(B) block copolymer etc. which consist of segment B (B), and 
segment A (A) and segment B (B) in this order. 

[0048]Above-mentioned (A)-(B) block copolymer, (B)-(A)-(C) block copolymer, Considering it as the block 
copolymer which extended or branched also has a preferred segment which is expressed with following 
general formula (3) - (5) via the residue of a coupling agent, respectively in (B)-(A)-(B) block copolymer. 
[0049] 

[(BHA)] p -X (3) 

[0050]In [general formula (3), p shows the integer of 2-4 and X shows the residue of a cup RINNGU agent. ] 
[0051] 

[(BMAHC)] P -X (4) 

[0052]In [general formula (4), p shows the integer of 2-4 and X shows the residue of a cup RINNGU agent. ] 
[0053] 

[(B)-(A)-(B)] p -X (5) 

[0054]In [general formula (5), p shows the integer of 2-4 and X shows the residue of a cup RINNGU agent. ] 
[0055](4) Explain the ratio of the segment A and the segment B, next the ratio of the segment A in block 
copolymer, and the segment B. Although not limited in particular for the ratio of the segment A concerned 
and the segment B, when weight of the whole block copolymer is made into 100 % of the weight, It is 
considering it as the value of 30 to 85% of the weight of within the limits preferably [ making weight of the 
segment A into the value of 20 to 90% of the weight of within the limits ], and more preferably. When the 
weight of the segment A will be less than 20 % of the weight, it is because there is a possibility that the 
compatibility of the block copolymer to an ester compound may fall and the degree of swelling in a block 
copolymer constituent may become small as a result. Therefore, when long term storage of the block 
copolymer constituent is carried out, there is a possibility that an ester compound may ooze out. It is 
because there is a possibility that the weight of the segment B may decrease relatively, the mechanical 
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strength of a block copolymer constituent may fall, and shape retentivity may fall if the weight of the 
segment A exceeds 90 % of the weight, on the other hand. 

[0056]When weight of the whole block copolymer is made into 100 % of the weight also with the weight of 
the segment B, it is considering it as the value of 25 to 70% of the weight of within the limits preferably 
[ considering it as the value of 10 to 80% of the weight of within the limits ], and more preferably. When the 
weight of the segment B will be less than 10 % of the weight, it is because there is a possibility that the 
mechanical strength of a block copolymer constituent may fall and shape retentivity may fall. On the other 
hand, when the weight concerned exceeds 80 % of the weight, it is because there is a possibility that the 
weight of the segment A may decrease relatively and the compatibility of the block copolymer to an ester 
compound may become low. 

[0057]The compatibility over the mechanical strength and ester compound of a block copolymer constituent, 
etc. can be demonstrated with sufficient balance by constituting the ratio of the segment A and the 
segment B in this way as above. 

[0058](5) Explain a molecular weight, next the polystyrene conversion number average molecular weight (it 
only carries out abbreviated to a molecular weight or Mn hereafter.) of block copolymer. It is preferred to 
make the polystyrene conversion number average molecular weight (henceforth [Mn]) of the block 
copolymer concerned into the value of 5, 000-5, 000, and 000 within the limits. When the molecular weight of 
block copolymer became 5 or less than 000 value and it adds an ester compound to the block copolymer 
concerned, it is because there is a possibility that the shape retentivity of a block copolymer constituent 
may fall. It is because there is a possibility that the processability of the spare time which processes the 
block copolymer concerned may get worse, or compatibility with an ester compound may fall, on the other 
hand when the molecular weight of block copolymer exceeds 5, 000, and 000. 

[0059]Therefore, the shape retentivity of a block copolymer constituent and balance with processability etc. 
the molecular weight of block copolymer from a better viewpoint more preferably, It is considering it as the 
value of 7, 000-2, 000, and 000 within the limits, and is considering it as the value of 10, 000-1, 000, and 000 
within the limits the optimal. The molecular weight of block copolymer measures the elution time of the 
block copolymer from a column using a GPC (gel permeation chromatography) device, and The elution time 
concerned, It can ask by contrasting the analytical curve (elution time and molecular weight) beforehand 
prepared in standard polystyrene. 

[0060](6) Explain a manufacturing method, next the manufacturing method of block copolymer. Although the 
manufacturing method in particular of the block copolymer concerned is not limited, it can take the method 
shown in (b) - (**) below, for example. 

[0061](b) How to compound another side succeedingly and to manufacture block copolymer after 
compounding either the segment A or the segment B. 

(**) How to combine each and to manufacture block copolymer by a coupling reaction after compounding 
the segment A and the segment B independently. 

(**) How to compound the segment B using the polymerization initiator which has segment A structure, and 
to manufacture block copolymer in a molecule. 

(**) How to compound the segment A using the polymerization initiator which has segment B structure, and 
to manufacture block copolymer in a molecule. 
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[0062]Control of a block structure and the molecular weight control in each segment are easier, After 
compounding either the segment A or the segment B from the point that it is possible to compound block 
copolymer with one reaction vessel, the method of the above-mentioned (b) which is the method of 
compounding another side succeedingly is more preferred. In order to enforce the method of this (b), more 
specifically, it is preferred to adopt living anionic polymerization, living cationic polymerization, living radical 
polymerization, etc. 

[0063]Since the block copolymer used for the block copolymer lot product of this invention is manufactured 
by polymerizing a functional group content monomer or a polar monomer, as a manufacturing method, its 
living radical polymerization which is not influenced by these functional groups is still more preferred. 
[0064]And the atomic move living-radical-polymerization method using organic halogenated compound, 
copper halide and 2, and 2-pyridine as living radical polymerization, It can illustrate as a more desirable 
manufacturing method (J. Am.Chem. Soc, 114, 5614 (1995) and Macromolecules, 28, 7901 (1995) 
references). 

[0065]2. The block copolymer constituent of ester compound this invention is constituted including the 
ester compound (an ester system compound may be called in a broad sense.) whose number is the 2nd. 
[0066]Here, although not limited especially as an ester compound of the 2nd ingredient, at the service 
temperature (25 ** as an example) from a user-friendly viewpoint, a liquefied thing is preferred. 
[0067]As a kind of desirable ester compound, For example, methyl acetate, ethyl acetate, isopropyl acetate, 
Acetate, such as n 1 butyl acetate; Methylpropionate, ethyl propionate, Propionate, such as butyl 
propionate; Methylacetoacetate, Acetoacetates, such as ethylacetoacetate and tert-butylacetoacetate; 
Methyl (meta) acrylate, Ethyl (meta) acrylate, n-butyl (meta) acrylate, tert-butyl (meta) acrylate, To 2-ethyl, 
KISHIRU (meta) acrylate, n 1 octyl (meta) acrylate, Alkyl (meta) acrylate, such as lauryl (meta) acrylate; 
Crotonic acid methyl, Ethyl crotonate, crotonic acid n1 propyl, crotonic acid n-butyl, Unsaturation 
monocarboxylic acid ester species, such as **** leather acid ethyl, **** leather acid n-propyl, and **** 
leather acid n-butyl; Ethylene glycol, 1, 2-propanediol, the 3-chloro- 1, 2-propanediol, 1, 3-propanediol, 1, 
2-butanediol, 1, 3-butanediol, 1, 4-butanediol, 1, 5-pentanediol, 1, Monod or di(meth)acrylate of alkylene 
glycol, such as 6-hexandiol; A polyethylene glycol, Monod or di(meth)acrylate of polyalkylene glycols (the 
alkylene KURIKORU numbers of unit are 2-25), such as a polypropylene glycol; 2-methoxy ethyl (meta) 
acrylate, 2-ethoxyethyl (meta) acrylate, 2-methoxy propyl (meta) acrylate, 2-ethoxypropyl (meta) acrylate, 
3 1 methoxy propyl (meta) acrylate, Alkoxy alkyl (meta) acrylate, such as 3 1 ethoxypropyl (meta) acrylate; 
A methoxy polyethylene glycol, An ethoxypolyethylene glycol, a methoxy polypropylene glycol, The acrylate 
(meta) of alkoxy polyalkylene glycols (the alkylene glycol numbers of unit are 2-25), such as an 
ethoxypolypropylene glycol; 2-phenoxyethyl (meta) acrylate, Aryloxy alkyl (meta) acrylate, such as 

2- phenoxypropyl (meta) acrylate and 3-phenoxypropyl (meta) acrylate; A phenoxypolyethylene glycol, The 
mono- (meta) acrylate of aryloxy polyalkylene glycols (the alkylene glycol numbers of unit are 2-25), such as 
a phenoxypolypropylene glycol; 2-cyanoethyl (meta) acrylate, Cyano alkyl (meta) acrylate, such as 

3- cyanopropyl (meta) acrylate; 2-(2~cyanoethoxy) ethyl alcohol, 3-(2-cyanoethoxy) propyl alcohol, 4 1 (2 1 
cyanoethoxy) butyl alcohol, Cyanoalkoxy alkyl (meta) acrylate, such as 2-[2-(2~cyanoethoxy) ethoxy] ethyl 
alcohol; Glycerin, 1, 2, 4-butanetriol, pentaerythritol, a TORIMECHI roll alkane (the carbon numbers of an 
alkane are 1-3), mono- of polyhydric alcohol more than trivalent, such as a tetramethylolalkane (the carbon 
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numbers of an alkane are 1-3), or oligo (meta-) acrylate; — polyhydric alcohol more than trivalent [ said ], 
Mono- [ of a polyalkylene glycol addition ], or oligo (meta) acrylate;1, 4-cyclo hexanediol, 1, 4-benzenediol, 1, 
Mono- or oligo (meta) acrylate of cyclic diol, such as 4-dihydroxyethylbenzene; Ethylene carbonate, 
Dimethyl carbonate, methylethyl carbonate, methylpropyl carbonate, Methyliso propyl carbonate, diethyl 
carbonate, ethylpropyl carbonate, Ethylisopropyl carbonate, propylene carbonate, dipropyl carbonate, 
Lactone, such as carbonate;beta-butyrolactones, such as diisopropyl carbonate and butylene carbonate, 
gamma-butyrolactone, gamma-caprolactone, and epsilon-caprolactone, is mentioned. These ester 
compounds are possible also for using it alone, or can also mix and use two or more sorts. 
[0068]It is preferred to make into the value often to 1000 weight section within the limits the ratio 
(addition) of the ester compound in the block copolymer constituent of this invention mentioned above to 
block copolymer 100 ****** as the 1st ingredient. When there is a possibility that the characteristic 
(EFFECT OF THE INVENTION) of the ester compound in a block copolymer constituent may not fully be 
obtained when the ratio of an ester compound is less than ten weight sections and 1000 weight sections are 
exceeded on the other hand, it is because there is a possibility that the mechanical strength of a block 
copolymer constituent may fall remarkably. 

[0069]Therefore, it is more preferred that the balance of the mechanical strength in the addition effect and 
block copolymer constituent of an ester compound makes the ratio (addition) of an ester compound the 
value of 20 to 700 weight section within the limits from a better viewpoint to block copolymer 100 ******. 
[0070]3. The block copolymer constituent of other addition ingredient this inventions can add the third 
component shown below in addition to the 1st ingredient mentioned above and the 2nd ingredient. 
[0071](1) Addition combination of a heat radical generator or the optical radical generator can be carried out 
in order to give the characteristic according to a use to the block copolymer constituent of radical 
generator this invention. Namely, for example, when acrylate is used in some numbers (meta) as an ester 
compound. By blending a generating agent and an optical radical generator, it becomes possible to use it as 
a block copolymer constituent of the thermosetting which can construct a bridge by heat or lights 
(ultraviolet rays, visible light, etc.), or a photoresist. 

[0072] As a desirable heat radical generator, for example as organic peroxide, the 1,1-di-tert-butylperoxy 3 
and 3, 5-trimethylcyclohexane, Di-tert-butyl peroxide, tert-butyl cumyl peroxide, Di-cumyl peroxide, 
2,5-di-methyl-2,5-JI (tert-butylperoxy) hexane, 2,5-di-methyl-2,5-JI (tert~butylperoxy) hexyne, 1 , 3 
bis-(tert-butylperoxy ****- propyl) benzene, tert-butylperoxy ****- propyl carbonate, 
acetylcyclohexylsulfonyl peroxide, ****- butyl peroxide, dhisopropyl peroxi dicarbonate, Di-allyl peroxi 
dicarbonate, di-n-propyl peroxi dicarbonate, Di-(2-ethoxyethyl)peroxi dicarbonate, JI (methoxy isopropyl) 
peroxi dicarbonate, Di(2-ethylhexyl) peroxi dicarbonate, tert-hexyl peroxy neo HEKISANETO, JI 
(3-methyl-3-MECHIROKISHI butyl) peroxi dicarbonate, tert-butylperoxy neodecanate, tert-hexyl peroxy 
neodecanate, tert-butylperoxy neo hexa NETO, 2, 4-dichlorobenzoyl peroxide, A tert-hexyl perky SHIPIBA 
rate, the tert-butyl par HEKISHI pivalate, 3, 3, 5-trimethylhexanoyl peroxide, octanoyl peroxide, Decanoly 
peroxide, lauroyl peroxide, cumyl peroxy OKUTETO, Acetyl peroxide, tert-butylperoxy (2-ethyl hexanate), 
Benzoyl peroxide, tert-butylperoxy isoiso butyrate, 1,1-bis(tert-butylperoxy)cyclohexane, tert-butylperoxy 
MAREIKKU acid, tert-butylperoxy laurate, tert-butylperoxy 3,3,5-trimethyl hexa NETO, Cyclohexanon 
peroxide, tert-butylperoxy allyl carbonate, 2,5-dimethyl- 2,5-JI (benzoylperoxy) hexane, 
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2,2-bis(tert-butylperoxy)octane, tert-butylperoxy acetate, 2,2-bis(tert-butylperoxy)butane, 
tert-butylperoxy benzoate, n-butyl-4,4-bis(tert-butylperoxy)valerate, Di-tert-butyl JIPA oxy isophthalate, 
methyl ethyl ketone peroxide, alpha and alpha'-bis(tert-butylperoxy m-isopropyl)hexane, DHsopropyl 
benzene hydronalium peroxide, p-methanehydronalium peroxide, 1,1,3,3-tetramethylbutyl hydroperoxide, 2,5, 
and - dimethylhexane 2,5-dihydroperoxide, cumene hydronalium peroxide, tert-butylhydronalium peroxide, 
etc. can be mentioned. These can also use a kind alone, and can also mix and use two or more sorts. It is 
also desirable to use a polyfunctional unsaturated compound etc. together to organic peroxide as a bridge 
construction auxiliary agent. 

[0073]. As a desirable optical radical generator, are usually used as a photosensitizer. For example, 
alpha-diketone compounds, such as a JIASHI roil and benzyl; Benzoin, Acyloins, such as PIBAROIN; 
Benzoin methyl ether, benzoin ethyl ether, Acyloin ether, such as benzoin propyl ether; benzophenones, 
such as polynuclear quinone;2, such as anthraquinone, 1, and 4-naphthoquinone, 

2-dimethoxyphenylacetophenone, and methyho-benzoyl benzoate, are mentioned. These can also use a 
kind alone, and can mix and use two or more sorts. 

[0074](2) When using it as a block copolymer constituent of polymerization inhibitor and the thermosetting 
mentioned above, or a photoresist, polymerization inhibitor may be blended in the range which does not spoil 
the effect of this invention. By using polymerization inhibitor, thermosetting or a photoresist can be 
controlled easily and the preservation stability of a block copolymer constituent can be raised remarkably. 
[0075]As desirable polymerization inhibitor, hydroquinone, hydroquinone monomethyl ether, Mono~t1 
butylhydroquinone, catechol, p-methoxy phenol, p-tert-butylcatechol, 2, 6-di-tert 1 butyl-p-cresol, 
Quinone, such as 2, 8-di-tert-butyl-m-cresol, pyrogallol, and beta-naphthol; Nitrobenzene, 
m-dinitrobenzene, 2-methyl-2-nitrosopropane, alpha 1 phenyhtert-butylnitrone, A nitro compound or 
nitrone compounds, such as 5 and 5 1 dimethyl- 1-pyrroline 1 1 oxide; A chloranil amine system, 
Diphenylamine, diphenyl picryl hydrazine, phenol alpha-naphthylamine, Amines, such as pyridine and 
phenothiazin; A dithiobenzoylsulfide, Sulfides;1, such as dibenzyltetrasulfide, 1-diphenylethylene, 
Unsaturated compounds, such as alpha-methylthio acrylonitrile; Thiazine dye;1, such as thionine blue, 
toluidine-blue, and methylene blue, and 1-diphenyl-2-picrylhydrazyl, 1 and 3, 5 1 triphenyl Felder Jill, the 
4-hydroxy- 2, 2, and 6, Stable radicals, such as KISAJI en- 1-ylidene- p-trio KISHIRU, etc. can be 
mentioned to 6-tetramethylpiperidine 1-oxyl, 2, the 6 1 di-tert-butyl-alpha-(3, 5-di-tert-butyl)14-oxo 2, 
and 5 1 cyclo. These polymerization inhibitor can also be used alone, or can also mix and use two or more 
sorts. 

[0076](3) Electrolyte (salt) 

To use the block copolymer constituent of this invention as a solid electrolyte in electrochemical devices, 
such as a lithium secondary battery, it is necessary to add an electrolyte (salt). Although the electrolyte 
concerned changes with uses of the solid electrolyte to manufacture, For example, when the application to 
a lithium secondary battery is taken into consideration, as a desirable electrolyte, LiCI0 4 , LiAICI 4 , LiBF 4 , 
LiPF 4 , LiNbF 6 , LiAsF 6 , LiSCN, LiCI, Li (CF 3 S0 3 ), Li (C 4 F 9 S0 3 ), Li(CF 3 S0 2 ) 2 N, Lil, LiCI, Lithium salt of Li 
(C 6 H 5 S0 3 ); alkali metal salt, alkaline earth Rui metal salt, etc., such as NaBF 4 , ammonium benzoate, or 
ammonium tartrate, can be mentioned. These electrolytes can also be used alone, or can also mix and use 
two or more sorts. 
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[0077]It is preferred to make concentration at the time of dissolving an electrolyte in a solvent into the 
value of 0.001 - 5 mol/L within the limits. When the concentration of the electrolyte concerned becomes 
the outside of this range, it is for a possibility that the charging and discharging characteristic in an 
electrochemical device may fall to arise. 

[0078]4. Explain a manufacturing method, next the manufacturing method of the block copolymer 
constituent in this invention. Although the manufacturing method in particular of the block copolymer 
constituent concerned is not restricted, the following manufacturing methods can be used for it, for example. 
[0079](1) Fully carry out agitation mixing of the additive agent etc. the 1st ingredient (block copolymer), the 
2nd ingredient (ester system compound), and if needed using NI 1 DA, INTAMIKISA, etc., and manufacture a 
block copolymer constituent. 

(2) Manufacture a block copolymer constituent by fully fabricating an additive agent etc. after agitation 
mixing the 1st ingredient (block copolymer) and if needed using NI 1 DA, INTAMIKISA, etc., and adding the 
2nd ingredient (ester system compound) after that. 

[0080](3) Carry out the cast on a substrate after dissolving an additive agent in an organic solvent the 1st 
ingredient (block copolymer) and if needed, pressure reduction operation etc. remove an organic solvent, 
and it is cast film ****. Subsequently, a block copolymer constituent is manufactured by immersing this 
cast film in the 2nd ingredient (ester system compound) ingredient (2) which mixed the additive agent the 
2nd ingredient (ester system compound) or if needed. 

(4) When acrylate is used in some numbers (meta) as an ester compound, blend a generating agent and an 
optical radical generator further, rank second and manufacture the block copolymer constituent which 
constructed the bridge by irradiating with heating or light. 
[0081] 

[Example]Hereafter, an example explains this invention still in detail. However, it is only explaining this 
invention generally and the following explanation is not limited in particular to the groundless statement of 
the following [ this invention ]. 

[0082]In the following explanation, n-butyl acrylate and HEA show 2-hydroxyethyl acrylate, EDEA shows 
ethoxydiethylene-glycol acrylate, and, as for ST as a kind of monomer, AN shows acrylonitrile, respectively, 
as for styrene and BA. EGMA as an ester compound shows ethylene glycol dimethacrylate, PC shows 
propylene carbonate, and gamma-BL shows gamma-butyrolactone, respectively. Mn showed the number 
average molecular weight of polystyrene conversion, and Mw showed the weight average molecular weight 
of polystyrene conversion, and measured it using gel PAMIESHON chromatography (GPC is called 
hereafter.), respectively. A "weight section" is meant unless a "part" has a notice in particular in the 
following explanation. 
[0083] [The synthetic example 1] 

(Composition of the segment A) The nitrogen purge of the 1000-ml separable flask provided with the 
flowing-back condenser tube, the thermometer, the nitrogen introducing pipe, and the agitator is carried out, 
2.8 g of copper bromide (I)sg [ 3.06 ] and 2, 9.96 g of 2-bipyridines, alpha, and alpha' 1 dibromo p1 xylene, the 
diphenyl ether 200g, and EDEA200g were accommodated in this, respectively. And the separable flask in 
which these reaction mixtures were accommodated under the nitrogen air current while agitating was 
heated at 90 ** using the oil bath, and EDEA as a monomer was polymerized. 
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[0084]The reaction mixture which contains EDEA in the middle of a polymerization was sampled suitably, 
this was diluted with the tetrahydrofuran, and the diluent was created. And in accordance with the 
conventional method, the amount of consumption of EDEA (monomer) was measured for this diluent using 
gas chromatography (GC is called hereafter.), and polymerization conversion was computed. And when the 
polymerization conversion of EDEA reached to 93%, the separable flask was cooled and the polymerization 
of the segment A was ended. Mn is 14,000 when the molecular weight of the obtained segment A is 
measured using GPC. 

Mw/Mn used as the rule of thumb of molecular weight distribution was 1.3. 

[0085](Composition of block polymer) ST200g was further added to the separable flask in which the 
above-mentioned reaction mixture was accommodated as a segment B ingredient, and it added, and heated 
at the temperature of 90 ** succeedingly, and EDEA which remains as a polymerization and monomer of ST 
was polymerized. And when the polymerization conversion of ST reached to 63% 97%, the polymerization 
conversion of EDEA cooled the separable flask in which the reaction mixture was accommodated, and ended 
the polymerization. Subsequently, the reaction mixture was poured out into n-hexane, reduced pressure 
drying of the produced precipitation was filtered and carried out, and block polymer (P-1) was obtained. 
[0086]Mn is 23,000 when the molecular weight of P-obtained 1 is measured using GPC. 
Mw/Mn was 1 .5. 

Since the molecular weight is increasing from the segment A with monophasicity [ molecular weight 

distribution ] (even [ peak ]), block polymerization advances and it is presumed that triblock polymer of the 

segment B-segment A-segment B is obtained. The monomer composition of the amount of consumption of 

each monomer determined by GC to the segment B is ST/EDEA=96/4 (mol%). 

The ratio of the segment A and the segment B obtained the result of A/B=58 / 42 (wt%). 

The presentation and molecular weight (Mn, Mw/Mn) of block copolymer which were obtained are shown in 

Table 1, respectively. 

[0087] 

[Table 1] 
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[0088] [Synthetic examples 2-4] on the same procedure as the synthetic example 1, and conditions. 
Copolymerization (synthetic example 3 and preparation ratio % of 550/45 mol) of BA/HEA (synthetic 
example 2 and preparation ratio % of 790/21 mol) or BA/EDEA or homopolymerization (synthetic example 4 
and preparation ratio % of 100 mol) of EDEA was performed. The molecular weight (Mn, Mw/Mn) as the 
segment A obtained at this time was measured like the synthetic example 1. Each measurement result is 
shown in Table 1 . Subsequently, ST was added further, on the same procedure as the synthetic example 1 , 
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and conditions, block polymerization of the segment B was performed and block copolymer (P-2), (P-3), and 
(P-4) were obtained, respectively. The molecular weight of the obtained block copolymer was measured 
using GPC like the synthetic example 1, and composition ratio was further measured using GC. Each 
measurement result is shown in Table 1 . 

[0089] [Synthetic examples 5-6] After polymerizing the segment A which consists of BA/AN (synthetic 
example 5) or ST/AN (synthetic example 6) on the same procedure as the synthetic example 1, and 
conditions, the vacuum pump was connected with the separable flask and decompression removal of the 
unreacted monomer was carried out. The molecular weight (Mn, Mw/Mn) as the segment A obtained at this 
time was measured like the synthetic example 1. Each measurement result is shown in Table 1. 
Subsequently, ST was added further, on the same procedure as the synthetic example 1 , and conditions, 
block polymerization of the segment B was performed and block copolymer (P-5) and (P~6) were obtained. 
The molecular weight of the obtained block copolymer was measured like the synthetic example 1 using 
GPC, and composition ratio was further measured using GC. Each measurement result is shown in Table 1. 
[0090] [Synthetic example 7] The nitrogen purge of the 1000-ml separable flask provided with the 
flowing-back condenser tube, the thermometer, the nitrogen introducing pipe, and the agitator was carried 
out, and 0.38 g of azobisiso PUCHIRO nitril (azobisuisobutironitoriru), 563 g of toluene, BA1 52.5g, and 
HEA34.5g were accommodated in this, respectively. And the separable flask in which these reaction 
mixtures were accommodated under the nitrogen air current while agitating was heated at 60 ** using the 
oil bath, and the polymerization of BA and HEA as a monomer was performed over 10 hours. 
[0091 Subsequently, when the amount of consumption of the monomer was calculated using GC and the 
polymerization conversion of the monomer was computed, 90% of value was obtained. The monomer 
composition of the polymer calculated from the amount of consumption of the monomer was 
BA/HEA=79/21. n-hexane was filled with the obtained reaction mixture, the formed precipitate was filtered 
and vacuum-dried, and random KOBORIMA (P-7) was obtained. And Mn is 72,000 when a molecular weight 
is measured using GPC. 
Mw/Mn was 3.4. 

[0092] [Example 1] (creation of a block copolymer constituent) 

The block copolymer (P-1) compounded in the synthetic example 1 was dissolved in toluene, and the 
polymer solution of concentration was prepared 10% of the weight. This polymer solution was developed on 
the petri dish made from Teflon, and it dried by ordinary temperature and ordinary pressure for 8 hours. 
Then, further, under 30 ** and decompression, it was made to dry on the conditions of 10 hours, and the 
cast film was obtained. This cast film is immersed into gamma-BL as an ester compound for 24 hours, and 
was swollen, and the block copolymer constituent of this invention made into the purpose was obtained. 
[0093](Evaluation of a block copolymer constituent) 

By the method shown below, the degree of swelling in a block copolymer constituent, solution retention, and 
shape holding property were measured. 

[0094](1) From the after-swelling weight after the cast film of degree-of-swelling block polymer in a block 
copolymer constituent is immersed into an ester compound for 24 hours, and the weight before swelling, the 
degree of swelling in a block copolymer constituent was computed using the lower type. A measurement 
result is shown in Table 2. degree of swelling (%) = — [front [ after-swelling weight (g)-swelling ] weight (g)] 
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/ after-swelling weight (g) x100 [0095](2) The cast film which immersed into the solution retention ester 
compound in a block copolymer constituent for 24 hours was neglected in the glass petri dish, and the 
after-swelling weight after 10 more hour progress was measured. And the degree of swelling as solution 
retention was measured from the after-swelling weight before and behind 10-hour progress using the 
above-mentioned formula. A measurement result is shown in Table 2. 

[0096](3) the shape retentivity in the block copolymer constituent from the appearance of the cast film 
which immersed into the shape retentivity ester compound in a block copolymer constituent for 24 hours — 
the following decision criterion — with, it judged. A decision result is shown in Table 2. If excelled in the 
shape retentivity concerned, it can be said that it excels also in the mechanical strength of a block 
copolymer constituent. 

x: Dissolve into an ester compound and fixed shape maintenance is impossible. 

**: Although definite shape is held in an ester compound, plastic deformation will be carried out if it is made 
to elongate. 

O: even if definite shape is held and it elongates in an ester compound, rubber elasticity is shown, and return 
to the original shape. 

[0097]As easily understood from the result shown in Table 2, the block copolymer constituent of this 
invention shows not less than 87% of high degree of swelling, and is not less than 73% also about solution 
retention. 

It was checked that shape holding property is also excellent. 



[0098] 
[Table 2] 
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[0099] [Examples 2-4] (creation of a block copolymer constituent) 

The block copolymer constituent was created like Example 1 using the ester compound shown in Table 2. 
That is, in Example 2, block copolymer (P-2) and PC as an ester compound were used, and the block 
copolymer constituent was created. In Example 3, block copolymer (P-3) and EG as an ester compound 
were used, and the block copolymer constituent was created. In Example 4, block copolymer (P-5) and EG 
as an ester compound were used, and the block copolymer constituent was created. 
[0100](Evaluation of a block copolymer constituent) By the same method as Example 1, the degree of 
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swelling in a block copolymer constituent, solution retention, and shape holding property were measured, 
respectively. A measurement result is shown in Table 2. Although the block copolymer constituent 
(examples 2-4) of this invention was changed a little according to the kind of ester compound to be used, it 
showed not less than 75% of high degree of swelling altogether, so that I might be easily understood from the 
result shown in Table 2. Not less than 62% of high value was altogether shown also about solution retention, 
and it was checked further that shape holding property is also excellent. 
[0101][Comparative examples 1-3] (creation of a block copolymer constituent) 

The block copolymer constituent was created like Example 1 using the ester compound shown in Table 2. 
That is, in the comparative example 1, block copolymer (P-4) and gamma-BL as an ester compound were 
used, and the block copolymer constituent was created. In the comparative example 2, block copolymer 
(P-6) and EG as an ester compound were used, and the block copolymer constituent was created. In the 
comparative example 3, block copolymer (P-7) and PC as an ester compound were used, and the block 
copolymer constituent was created. 

[0102](Evaluation of a block copolymer constituent) By the same method as Example 1, the degree of 
swelling in a block copolymer constituent, solution retention, and shape holding property were measured, 
respectively. A measurement result is shown in Table 2. In the comparative example 1 , the polymer 
dissolved in gamma-BL as an ester compound, it did not become a constituent of swelling nature, and 
definite shape was not able to be held from an initial stage so that I might be easily understood from the 
result shown in Table 2. Since there is too much amount of EDEA used in the segment B of polymer (P-4) 
as this reason, compatibility with gamma-BL as an ester compound becomes good, and it is presumed for 
the segment B itself dissolving in gamma-BL. About the comparative example 1 , in order to show that the 
degree of swelling and solution retention in Table 2 were not able to be measured, (-) is indicated to the 
corresponding section. 

[0103]Although considered because there is little content of AN in the segment A of polymer (P-6) in the 
comparative example 2, since it is lacking in compatibility with EG as an ester compound, it does not 
become a constituent with a big degree of swelling. In the comparative example 3, the random copolymer 
(P-7) dissolved in PC as an ester compound, it did not become a constituent of swelling nature, and definite 
shape was not able to be held from an initial stage. Therefore, about the comparative example 3, in order to 
show that the degree of swelling and solution retention in Table 2 were not able to be measured, (-) is 
indicated to the corresponding section. 
[0104] 

[Effect of the Invention]As explained above, the block copolymer lot product of this invention, The block 
copolymer lot product excellent in the balance of the degree of swelling etc. which were called 
conventionally opposite characteristic, a mechanical strength, etc. can be provided now by carrying out 
specific amount use of the specific polar monomer into the block copolymer 1. That is, the degree of 
swelling to an ester compound was large, and while excelling in solution retention, the block copolymer lot 
product excellent in a mechanical strength or shape retentivity could be provided. 

[0105]Therefore, the block copolymer constituent of this invention can be used very conveniently as solid 
electrolyte materials adjusted by making it swell with the organic solvent in which metal salt was dissolved. 
[0106]The block copolymer constituent of this invention produces block copolymer using the usual solution 
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polymerization etc. 

Then, manufacture of the solid electrolyte of the lithium secondary battery which it becomes unnecessary 
to have processed the conventional polar polymers under the elevated temperature, and uses the block 
copolymer constituent concerned from the ability to manufacture only by adding an ester compound, etc. 
became very easy. 

[0107]It can be considered now as the constituent of thermosetting or a photoresist by using the ester 
compound which has a polymerization nature unsaturated bond, and a suitable polymerization initiator. 
Therefore, the constituent concerned can be widely used for a paint, adhesives, printed boards, or a molding 
material. 



[Translation done.] 
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So 
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U-Y, Xf7'J;V C*£) T^UU-h^FOiSSfe 
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>hB (B) t, W*yYk (A) fc, -tr7*>hB 
(B) fcfr^OIHT&S (B) - (A) - (B) 7a 

[0 0 4 8] Sfc, ±12 (A) - (B) 7*D-y^n,t°y 40 
v- N (B) - (A) - (C) 7ny*3*yv-, 

(B) - (A) - (B) 7ny*3#Uv-*Wfti 
# -y 7 'J > 7M©SS£^ L TTfB-figS ( 3 ) - 

(5) T-at3$nSi9^ ■fe?*>htfgfiSfclifl' 
tife 7p -y 9 p # U v- 1 1 5 c i: t £ Li\ 

[0 0 4 9] 

[ (B) - (A) ] p-X (3) 

[0 0 5 0] [—figS (3) CiJ^Ts P a2~4©i 

a, x « * -y 7 y » m<»im**-$ 0 ] 

[0 0 5 1] so 
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[ (B) - (A) - (C) ] p-X (4) 

[0 0 5 2] [-figS (4) fcfcvvc, p!42~40SE 

[00 5 3] 

[ (B) - (A) - (B) ] p-X (5) 

[0 0 5 4] [-figS (5) ElSV^ pt±2~4©SE 

[00 5 5] (4) Afcitf-fe^y h BO 

Jt* 

7n >y * v-Kfetja-bW > h Afc <fctf 

Afc±tHr7* > h BOtfc*fc-OV>Tf±i|$fcl®S?nS 
fcOTIiftWft 7n-^3*"'Jv-iftOli*l 0 
0S*%i:Lfcttt, -fe7*>h A®M*2 0~9 
0MM%OlEHrtOffli:-rso^ffSb<, iDff^L 

<B30~8 smarcoiBHrtofft-rsc^T-feSo 
•b7^>hAoaM^2 onm%*mt&zt. ixf 

;Wfc^ftKJW*7o -y * n# U v-osatttfffi-pr 
5 i$*n#fc 5 x LT7a -y * a # y v-fidffli 
ir&ttsiijSfiAVj^ < &s RTtettffSSfcftT**. 

xxf ;Wk^WL?>ELT < Sfef 
So — 7j, -t^;*>hA©Mtf9 0M%*ifi*.S 
fflJtttlc-fe^ > h B ©MtfM'>U 7p -y * p 

# y ^-mmcDWtwm&mi&T lx, wmmEff 

i&Tt S fe^n^fc S /ci6 So 
[0 0 5 6] Sfc, t^yFBOllt^Tt, 7 

n -y ^ p t° y v-^ftoii* 1 0 0 aa% b fc h # 
fc, 1 o~8 oMMroOlEHrtoilt-rsoAW^L 
<, i!)!ffSL<a2 5-7 0M«%OlSHrt©ffl^T 
SCtT'feSo W^hBOlItfl 0 
&S fc % 7p >y jHU T-ffl^flijoaWWajfi^ffiT 
LT, ^*«^ttAMgTTSfc^n^feS/tJ6T-feS 0 
-73T\ SK««^8 0««%^S^St, ffi^Wfc-b 

y h a u xxx;Wb^«tJfr«7 
p -y * n ji? y v-o^att^fg < a s *s*n# & s /tfe 

T?^S 0 

[0 0 5 7] W±Ofcfe»)x ■fe^^hAfc.fcff-b^ 
yhB©Jfc£*C©£5fc*j£-r5Cfcfc,fc!K 7P-y 

[0 0 5 8] (5) tt?» 

7p -y ^7 p # y v-OjK y X7 l^y«»S¥i£l7j- 

■amr s„ ss7p -y ^ p # y y xf - u>» 

»S¥^7j-?« (OT. [Mn] fc^a) *, 5, 0 0 
0-5, 0 0 0, 0 0 OOlgHrtOfifcTSOAWSL 
V^o 7D7^3*'J-7-«^fI^ 5, 0 0 0*?iO 
fflhSSfc, =^K7p-y^p^yv-t^LTxXx;I/ 
{t^ft^iito Lfc«^lc, 7p -y ^7 p # >J v-fifiicfto 



(7) 



9#HW 1 1 -2 4 0 9 9 8 
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^n-yfn^'Jv-O^fiii', 5, 000, 000?: 

a a 5 1 ss^n ? u v-^ipx-r sieoiinitt 

[0 0 5 9] LftAST, ^yjrnJ'Jv-flSiC 
tt, 7, 000-2, 000, o o 0©f5Brt©ffi£"r 

%><ih~ziz>K>. sjsta, io, ooo-i, ooo, 

OOOOKlftOdmcfcm. a*, 7"P'y? 
3#ijv-©#?»i, GPC (y;W^-5i->3> 

naj!uv-©gai$H*ai£u ^mmmfst. mm 

[0 0 6 0] (6) fiifi^S 
mn. fu «y * 3# U v-©fii§7j£Exo^Ts^ir 
S„ SS7P^3*°Uv-©sei7?&«#fc[S£2n 
<5fe©T?ttft^#, 0fl*.tf, «T (-O ~ (-) ta^j" 

[0 0 6 1] -fe^>hAfeSVH±-fe^yhB 
©-£*-&J«Lfc«, ^It^^TfW^figLT, 7'P 

p >y * v-*«Jfi* S^So 
fflVT-fe^ yhB *£/£LT7"n >y * 3 # >J 

ffl^TtW > h A ^IbT^n >y * 3# >J 
[0 0 6 2] 7vy9ffik®Mmi3&tf&*7* 
©fifSSSfc T7n-^n # >J v - fc^r 5 C t ft rI 

hB©-^^Lfdt, 3i#av^Tffi^*^j«-rss- 

ffi-ff*«±E Of) ©#tttf±Dff£LVo c© (^) 

[0063] £fc *»7o^3* 0 yv-fa 

WiffittJtt{*£«^r S C K «t <3 SBtStlS 

s^s^LTtt, cne©'effis^©»«*s^a^ 

[0 0 6 4] fLT, U tTVT^S^l/Jt^LT, * 
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SL^t!3H^fcLTt»^*cfc#T« O. Am. c 

hem. Soc.,114, 5614(1995) ^Macromo lecules ,28 ,7901 
(1995) #!$)„ 

[0 0 6 5] 2. XXf;Wfc£ftl 
*§£H£©7p -y 2 n# U v-JEfiKfttt, 35 2 fiSc#T?£3 

[0 0 6 6] lcT\ S2ric#©xXr;Wt&&i:LT 

10 a % «ficisssnafe©-pf±av^'ffiv«^^ 

^>^«ffl?Sg C-tf!lfcLT2 5°C) |C*V^T«ttT 

[0 0 6 7] J8FSLV^xX7-;Wb«ft©WHfcb 
Tli, 0!lx.tf, **;l/7-fer-K xf-;W-trx-K 
-fVT'Pfcf^-trx-K n-^;V7'bf-hi07 
■trx- ; ^;l/7°n K x^;V7°p 

-K 7*9 L ;l/7°pe^*-h^©7°Pt!^-*-h!S; ^ 
?-;t/7-tzh7-fex-K i^V7^b7-kf-K te 

r t— 7*^;P7-fe h7-trx-h^©7-bh 7-fex-h 

Ub-K n-7*^;l/ (*£) 7£U U~k tert 
-7>;l/ 7* 'JU-K 2 -xfvl/'v^l/ 

C**) 7*>JU— K n-#*?-;l/ 7*UL' 
-K 7^U;b 7^'JU-M07;l/W 

n-7*5 L ;b«©^FiS?P ; &yA^>^xx-r;l/S ; x^ 
l/^?ij3-;K l, Z-?n;^f*-*, 3-^p 
30 p-1, 2-7°p^yv : ^"— ;K i, s-^p^y^^- 
-;K 1, 2-7"^>^-;k 1, 3-^?>S?*— 
;!/, l, 4-7^y^-;K l, 5— 
;K 1, 6 -'NW>->^-;bi07Ml/y7"'J 
;l/©^/-Sfctt^- (*$0 7f 'JU-hS:#Ux 

7;l/*U>^U 3-;l/ (7;1/+1^>^ U 3-;l/#fe|fca 
2-2 5) ©^/-ifeS^Bi;- (^^) 75V U-h 
9R; 2-^h^v-x^l/ (^^) 7^'JL— K 2-x 
h^i/x^ y^) 7i"JU-h> 2-^h^^>7°P 

40 W y« 77'JU-h, 2-xh^oW y 
*) 7*UU-K 3-^h+~>7°Plf;V (^^) 7^ 
'Jl/-b, 3-ih*^nW 7^UU-h 
#©7;i/3^^7;^P O**) 7^'JU-hS;^h 
^~>,t°'J ifl/^^U 3-;K ih+'^U x^l^y^ 
U3-;K ^b^'Jy'o^U^U3-;k xh4^ 
*/#y 7°p tf U>^U n-;WS©7;V3*^*U 7;l/* 
W^U 3-;!/ (7;b^U>yU 3-;l/*«ijRtt 2-2 
5) © (^^) 7^UU-hS; 2-7x7+->xW 
7^'JU-h, 2-7x7+i/7°Ptf;l/ (^ 

so 9) 7*'JWK 3-7x7^S/7°Ptf;l/ (^?) 7 



(8) 



#Hfl¥ 1 1 -2 4 0 9 9 8 
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?VU-bm<DTV~u*i/7?\s*fr (/-X) 7?Ub 
i/$ 'J X d tr v y 9 U p -;l/l§© 7 'J - p * U 7 ;l/ 
25) oty c**) 2->7yx? 

^ 3-i/777 P otf;l/ (y?) 

7^'J1^-M?©^777;^;l/ Ox) 77'JU-F 
ffl; 2 - (2->7/xF^» i^;l/7;l/n-;K 3 
- (2->7/xh^» XPk°;l/7;l/P-;l/x 4 — 
(2->7/xF^» 7"^;l/7;l/n-;k 2- [2- 10 
(2->7/xF^» xh*->] x^;l/7;l/P-;b^ 
o->7/7;i/3^->7;VW (^^) 7^Ub-ha; 
X'J-feUX 1, 2, 4-7^>hU^— ;K ^>2x 
•JX'JF-;k h'J^f-n-;l/7;l/*> (7;l/*y©^ 
, fh7^fo-;V7;l/*> (7;b*> 
©e>M&1~3) 3teU:©£ffi7;bxi-;WD 
tx-fcavtt^ydr- 7?Ub-F§f;M§2 
3ffltU:©^ffi7;l/P-;l/©x #u 7;l/*b>7U p- 
^inflBOty-fes^tt^u J- 7?uu- 

Fffi; K A-i/Vw\**)-yi?*—fl/, K 4-^> 20 

M 1, 4-v ; HKo^^x^;l/-s>'-lf>^ 
©aSsS;**-;!/©^ -£5 U P"- 7^ 
U U- FM ; xf-Uy*-#*- h, s;^^-;!/*— 
-Fx *f-;l/xf-;l/*-#*-F % ^fvl/^nfcM/*- 

#-jp*-Fx x^;l/XPtf;l/#-=F*-Fx xf-;W 
V7°Pfc?;l/#-3p*-Fx 7°Pt?U>*-;3Q.-Fx ^ 
Xp F , *M 7 7°p h , 

7^hX y-7fn7^hX y-#7°P-7 7F>\ so 

&©xXx;Wfr&%tt*ffi-C£JB-rs c i: fc WP&S 
U fcSWi2««±£S£LT£ffl1-5cfcfc?# 

So 

[0 0 6 8] src, *iBB7n7^3t;^-Mi 

Sl^LTO7D7^n*-'Jv-l 0 OfflKBfcfcf 

l, io~ioo oasasoeHrtofflt-rs©^* 

Li/^c xxx;Wfr&W©tt*tf l oM»as*8i©it£{c 

73, 1 0 0 0S«^a^fcil^ta, XP-yXP^U 

v-ja*ft©fflttW3iifi!b<*L < fiT-rsfc^-n^fes 

[0 0 6 9] L/cA^oT, xxfWk^iciioiSfe 
J: tf 7 p v 9 p# 'J v-fifiRftfcfctf SflMtf tt3fifi©/< 
7>Xtf£!>&JxFft«jafr&, i^fWb^ftOJt* 

L, 2 0~7 0 0«figP©«EHF l 3©fflfrS©A^»3» 
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[0070] 3. ^©ffi©?$iin^ 
*®Itf)7n >y * ntfU v-|Mfta, ±3 Lfc Jg 1 fig 
tffg 2 fig^fiWt, fitTfciSf 38 3 fig£*&bqf 

[0 0 7 1] (1) 75>*/WflS£S!l 
*5£B£©Xp y 73#y v-ffi^KJB&KjSfcfcfttl: 
£tf #T 3 B WT\ W? VtiA^M^y S>* ;l/fS£ 

mzmm&?z>cttfT*%z> 0 -r&t^x x 

Xx;Wt^fti:LT&« y« 7*UU-Fg*ffl^ 

■y * 3 # U LTmt 3 d njf£i: & 

[0 0 7 2] »SH/M»7S?*;W84JWi:LTH:» W* 
HMilltfttt^LTx 1 , 1 -5?- t e r t -xW 

^-#+5/- 3. 3, 5-h'jy^;v->^p^+)-x 

-^-tert -X^;WS-**-tM F\ t e r t -X^ 
;l/X5;l/^-**1M F\ 3?-*5;W<-**1M F\ 
2, 5-^-^7^;!/- 2, 5-^ (t e r t -ff-tM 
s 2, 5 -5>-* 2. 5- 

->*(tert -X^;W<-^+-» ^->X 1 , 3 tf 
X- (t e r t-7>;I/^-**i/-YV-Xxifc?;l/) 
-O-trX t e r t-^;W<-**S/-- TV-^otr 
71/*— F > r-fe^l/^ ^ P'\+S/;l/X;l/7 * x;l/ 

><-**imf\ -rv-x^^-^-^^F, s?— r 
y7n&w^^->-^A-^-b, >>-7U;l/^- 
F, S?- n -Xp tr;W<-**S/S? 
*-**-F, (2-ih*i/ifM 
**-F, S? (y h+-WV7°Ptf;W 
F» ^ (2-x^;I/^^;l/) 
3p^-— Fx t e r t -'\+S/;WS— 
^^-F, (3-^;1/-3-*^p*v/7^ 
;W /<-**s/^*-#*-F» t e r t-X^;i/^- 
^■+i/*^-rA^.— F, t e r t— r \$-i/J]/rt—*3ri' 
^.^-rA^-Fx t e r t -7*7W<-**S'*:j-'v*r 
■9-^x-Fx 2, 4-^PP^>y-f;W^+>'F, 
t e r t — '\+->;W^— ^i/kV^U— Fx tert —7* 
?-;W<— 'vfrS'l^U-K 3, 3, 5-FU^^;l/-^ 
Fx *x^X-r;W^-^-9-^ 
F\ 7**y-r/W<-**-tMh\ 7fn^;Wl-tW 
VF\ *5;W<-**S/**-r-h» 
■9--rFx t e r t-X^;l/^-*+'> (2-x5 L ;W+ 
x V^WW+IM F\ tert-7" 

^w+wy-fy^fi^h, l. l-trx (t 

e r t -7=f-A>i\— iy^U^^y^ tert 
-Xt^;W^— sf^vW-y^i/'y F\ tert -X 
7^;l/^-*+v/^7l^-Fx tert-7"W-t+ 
S/-3, 3, 5-F'jy^;L"N^+J-^-Fx i/^P'N^ 
t7>^-tW F\ tert -X^;l/^-^S/7 
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U K 2, 5 f-fU- 2, 5-S> 
>VV;b^-^^~» 'N+tfV, 2, 2-a(ter 
t -^;l//<-**5/) *7#X t e r t-^7W< 
-^^■fe-r- K 2, 2-tTX (t e r t -7>;1/ 
><-**5<0 7"*X t e r t 

yx-K n-^;l/-4, 4 -ex (t er t -7"^ 
^H*— K 2>-t e r t -7*-;l/3>/< 

*MK, a, a' -IfX (t e r t -7?-;W<-**5/ 
-m-^V7°nH°;W 'v^+fX — fV7W;l^> 

l, 1, 3, 3-fb7^f;W;btKn 
^-tWK, 2, 5, -s^^;W\^+}->-2, 5 

K, t e r t -7>;l/t: Kn^-t+W Kftif*3«f 

§5 0 sfc assart LT^gitt^iSPpfk^ft^* 

[0 0 7 3] ff$U,^S?*;l3S£»JfcLT 
'O^Mf O a -3*5r h Xki^fe) : X 

\£jW>Mf07i/n>fym ; -oWx^I/x-t- 

;Ia ^yy^yx^;l/x-f;k < s vX./YX7 p Pk!;l/x 

M>^/i-hfc^>y7xy>iiftW^n§ 0 

[0 0 7 4] (2) fi£«±ffl 

[0 0 7 5]ff*U^i±MfcLm KHn+y 

;mFn+/x Af3-;K p-^b^>7x/- 

p-ter t-7^Wf3-;K 2, 6-5>- t 
ert-7"f-;l/-p-i'l/ , /-;l/, 2, 8->*-ter 
t-7>;I/-m-*Uvr-;k fc?P#P-;k /J— 7"7 
1 — ;l/H<D3V ; - hn^y-ify, m-^l-n^ 
XtfX 2-^9 L ;l/-2-xhnV7°P^X a-7i 
-;l/-tert-^;l/-hoX 5, 5— X*^;l<- 

i-tf d u y-i— Fio- h nfk-a-^f tclt~ V 

t7f;l/7SX trUS?X 7i7f7->*>S07=> 



£ ; v ! g L ^>'V , Y;i/x;b7^ h\ ^y-^fF^x 
;K7y FHox;I/7^ KS ; K l ->*7i-;l/xfl/ 
X a - * 7 * 'J P x h U ;I/^©*fiSStfb^ftl 

l;ft->7;K h;I/^>*X7Vl/-, *^UX7";l/ 
— 9©?-73»SlBB ; K l-^7xx;l/-2-lf^U 
;m K7^;k K 3, 5-F'J7xx;l/7i;^ 
;K 4-tFn^-2, 2, 6, 6— fh7^f-;Hf 
*V)*JZ/- 1 -**«>;K 2, 6— i?- t e r t -7f" 
;l/-a- (3, 5-^-ter t-7f;W -4-^ 
10 V-2, 5 -i/^/ n^->"iy- 1 'J f >- p - 

[0 0 7 6] (3) «K9t Ofl) 
*fgB^©7P -y * 3* 'J V f7AZM 

*#©«M{b^xV W X £ felt % @tt«£K £ LT'fEffl 

-ranges* m»st as) ^sin-ra^SA^So s 
^^mmnhLr, licio* , luicu, 

LiBF4, LiPF4, LiNbFe, LiAsF 

Li S CN V LiCK Li (CFsSOs), Li 
(C4F9SO3) N L i (CF3SO2 ) 2 NL L i K 
LiCK Li (Cs Hi S0 3 ) ©U^AtR: Na 

BF 4 , SMBr^t-^A, hzwtWEWy*: 

30 i:fe-e#a 0 

[0 0 7 7] ftix ««¥K*»«tj«)B*-a:ftlSO»a 
0. 0 0 1 ~5mo 1 /L©fBBft©ffii:"ta©;tf 

swk^xv w x ic 33 w a 7tM# teimT* a tj^n*^ 

[0 0 7 8] 4. MJiTJS 

*Silcfe957"D <y * P # U 

[0079] (1) --9-^ jy#-s.*y-m*m 

^■zmu&ft (7n7^n^yv-) , Ig2fig» (xx 

ffg^L, 7P-y^P#'Jv-fifigfe^fi3i1-a 0 
(2) x-^r- s •Y>*-5**-**fflVT»l«» 
(7p -y * p # U v-) fc i tf <esiic JS C T jSinSiJ^* 
+»lc«Bfii^v fiS®L, SZiS^ (xxx 

;i/Sfk^ft) fcSanrrszifcfcitK 7'p-y^p^uv 

so [008 0] (3)Sl)£»(7n^3*>jv-)fe 



(10) 



#IW 1 1 -2 4 0 9 9 8 



(2) icSM-r^ctfcj;'?, 7P7^3*ijv-ai 
(4) xxr;Wt^fti:LT«a W?) T^UU-h 

[0 0 8 1] 

Siw-rso fib, wToKKtt*«K*«t*swtsira-r 

[0 0 8 2] fitTOittKfcfel^T, 

K HEAtt2-kFn^>if;l/7i"Jb-b> ED 
E A(±i h^^if 1/>^'J 3-;V7^ 'J I/- A 20 

XTMk&tiatLTCDE GMA&, xf-u-y^up-;!/ 
W^^JU-h> PC&T'PlfUVTJ-tf^-K y 

^;i->3^nvh>/77^- cut, GPctt 

£o 30 

[0 0 8 3] tejfiffill] 

Sfcitf 1 0 0 0 m 1 Ot;<7?/l/77 

xpMRH»U cfttJIfcf! (I) 3. 0 6g, 

2, 2-WV&>9. 9 6g, a, a' -i/Vat- 
p-^->l/y2. 8 g, ->"7i-;H-' tA'2 0 0 g, 
E D E A 2 0 0 g^tVfniRgLfc *nfr5, Sit 

tift-b/^7;V77Xn*, ^;WU*ffl^T9 0°C 
tM&U LT© E D E AOB^&fT^fco 40 

[0 0 8 4] E D E A£#£y£jSig 

&M*mmkzm<9, cti^fb7HKD77>t« 

i#\ 3b'Xfn?hy 7 7^- CWT, GCfcfttS. ) 
£fflV^T, EDEA OMtt) ©iBM*8ffi£U 
efbSSfcSmLfco *LT, EDEAOi^fift*Si9 
3%t3tLfc^jST, ^<77";1/77X3S?MIU b 
WyhA©I^4HR7Lft. fSStlfc-b^ > h A© 
T^ffifc, GPCSffl^TSSLftkC?, Mntt, 1 
4, 0 0 0765, ifft»«Ol^4?Mw/Mn so 



til. 3T*£ofc 0 

[00 8 5] (7D7M?'J v-O^fig) ±lHSJSig^ 
i«g?ilfc^^77;l/7773|i:, h BJ# 

7>tLT, ST 2 0 0 g*?5KiliPLT»inU 

1^9 oTOSjMofiu STOl^iy'€/Vfc 

LTSfLT^S E D E AOl^Sffoft. ^LT, E 
D E A OB-g-igft;* ^ 9 7%, ST <DW£M&$ff 6 3 

ffgiLT7-n7 7t;'Jv- (P-l) *»fc„ 
[0 0 8 6] f#e>nfcP-l GPCW 
TiJSLfci:il?>, Mnlt 2 3, OOOT'fctk Mw 
/Mnlil. 5T&-3fc 0 £fc, 7h?M7>*3bW*«t 
(tr-*— o) -tr^ybA J: D t^fttftg 

h B — fe^ > hA-bW >h BO h U 7*P 7 
m±. ST/EDEA = 96/4 Cm o 1 %) T*fe t) , 

■b^>hAi:-b^>hBOik*{±. a/b = 5 8/ 
4 2 (wt%) fc©IS**»fc. i&n^n-^n^ 
Uv— <0fij«* J: tfir?* (Mn, Mw/Mn) Sr^ft 

i t^-r. 

[0 0 8 7] 

[an 



(11) 



ftfflW- 1 1 -2 4 0 9 9 8 



\ 




[0088] [^figtw 2 ~ 4 ] 1 1 mm<o^m. 

MtT, BA/HEA (£j£0IJ 2 , {±jA#J±$ 7 9 0 
/2 lmo 1 %) tb<!iBA/EDEA©M^ 
#093, f±MM5 5 0/4 5mo 1 %) fcSWiE 
D E AOfM^ (^fiKM 4 , fta*tfc* lOOmol 
%) Srfr-ofto C©^T^#?>nfc-tr^>b AfcLT 
©#?» (Mn, Mw/Mn) l&J&M 1 tlWIttHcM 

6KST*jHniLT, £jS0!ll fcH8t©¥Mlg, *ftfc 
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>y?3#'JV- (P-2) , (P-3) *5<tt>" (P- 

4) siifco ^enfe^py^^jpuv-o^*^ 

£jSmi:lRHifcGPC*JS^TMJ£U ?5ttt, G 

C0 0 8 9] [-a-fig^j 5 ~ 6 ] Gi&M 1 1 mmo^m. 

*ftCT, BA/AN C-&J«ffll5) fcSW±ST/AN 
tLTCDft^m (Mn, Mw/Mn) £j£09 1 til 

«fcS9£Lfeo ^n^n©ffl£*S3M i iz^to ^ 

tt, ^WyhB©7P'y^I^ffl/\ 7P7^3 
#>JV- (P-5) feitf CP-6) *fc» 

[0090] aatj^se. s*th mm 

Xe*«ttfa*Mi*«ifc 1 0 0 0m 1 ©-t:;^7;l/7 

;l/(AIBN) 0. 3 8g. h;l/xy5 6 3 g, B A 1 
52. 5 gv H E A 3 4 . 5 gfcWPWRgl/fco ; ?" 

n*»e, sjmutfk:* at#Lfc#5, ;inB©S)Sji 

fflV^T6 0TCt4nj»U JMMfcfcLTOBAfcilfHE 

[0 0 9 1] G C£ffiV^T*«ft©^lt»&* 

JMflUD»^|£{bfs**ffl Lfc fc C 3, 9 0 %©ffi 

tf£5ftfc 0 s/c, *»*©?BMfr5#«>fc#yv- 

©#«*»£«, B A/HEA = 7 9/2 lTfcofco 

set, ^snfcEfc^ftfcn-'v^-y-yfcatf, ^ 

(P-7) ^#fc 0 ^LT, GPC*ffl^T#?*£8I 
5£LfctC3, Mnft, 72, OOOTfeD, Mw/M 
nit 3. 4^oft, 

[0 0 9 2] [HflifFOi] (7n^n>f'Jv-i« 
©fM) 

^jfiflHl-^jSLfcT'Py^tfyv- (P-l) £h 
;l/x^lc»»5^ 1 0M%»£©#U v-jgffifcM 

nu m mj±T% 8^HK«urc 0 *©a, 

3 0USET, 1 0B#^©£frMI2#T^ 

Mt^VBt LT© y — B L tpfc 2 4 Bf ffl, §« LTBSH 
@W^3*fW3©7P^3^Jv-*M%£ 

[0 0 9 3] (7 P -y * 3 * 'J v-fMft©W» 
TEfca^ifeKT, 7p 7 * n#U vHBaittfcfcW- 
Steffi. ffir&tt. fccfcU-^ttffiSWtt^SiJSLfco 
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[0 0 9 4] (1) 7ny*3#yvHBja*lC*t« 
y'u >y y v-©+-v X h 7 -r ;l/A*xxf;Wk^i 

= TOm««( g )-»iM««(g)] /»jia«*(g)x 

1 0 0 

[0 0 9 5] (2) 7ny*3#yv-»afti«:*jW-<5 

{Sft&tt 10 

iXr;W^i*t 2 4 mmmmLK** Xh7^M 

fcsns l ^ 0 aisBs*^ 2 1 js-r „ 

[0 0 9 6] (3) 7P?*:3#yv-fflfiK«|£is«-* 

iXf;Wt^*tt 2 4 x h ^ * ;bA 

5, 7"P «y * a # U vHBJfflfcfcfctfSiBttfil 

* n# 'J vHBJ^oMHflrauSfc fe«xTi^S t ^ -5 

[0097] ^2t^-rigs* , e.saicaiBsn«<j:^ 30 
e» *%0J!o7*p v * p# u v-a^a, 8 7 %et± 

©iSHfi&lffifcjSU ffi«CO^T&7 3%J-X 

[0 0 9 8] 
BE2] 



1 1 -2 4 0 9 9 8 
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[0 0 9 9] M2~4] C7ny*n#yvHfi 

tft«2-es, 7n«;f3*ij7- (P-2) tixf 
y-7- (P-3) fc, xXx;Mfc^ft£LT©EGt£ 

nas«04i?{±, ?a?*=i#yv- (p-5) fc. 
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[0100] c^p y ^ 3* u v-iMaoif m ) uss 

fiKtt (*iSSM2~4) ffifflt5xxf;Wt^*Ol 
K8B«*Sbfea Sfc, SllttWTt4T6 2X« 

[0 10 1] [J±«e0l~3] (7n^a*UY-| 

JtffiW l 7p7^*ij?- (P-4) i:, 
■f ;Wb^tl fcLTOy-BLJl L, 7*P y ^ a # 
U7-afift*MLfc Sfe, Jt«MW2T»l4, 7*P-y 
^3^U7- (P-6) t, xxr;Wb^*fcLTOE 

S&fc, Jt««l3Ttt, 7a^3^ij7- (P- 7) 

[0102] (7*P y 9 3#'J V-fifiSt^Offffi) Hffl 
0U 1 £ RI»©»ffitT, 7p y * n# y v-fflriMlitfi 

HfcSWPSftSiSic, HsRffiUTii, xx-rM^W 
fcbTOy-BLt, *'JvWLTLIl\ 1*114 

Cttft'tS^ofto COSSfcLTW:, *'JV- (P 
-4) ©-fe^>bB£fctt5EDEA©iIffl*b^-r 
ffSfcft, ttrMt&fat LT<D y - B L i;©§lfqtt 
tffi<&<3, ■fe^yhB&ttfy-BLfciSffPl/tL 
t^fci6t«S?nS 0 4*, JMSW 1 fcOI^Ttt, a 

^^feCfc*S-rrci&, SSSffifc (-) *S3RLTfc 

§0 



1 1 -2 4 0 9 9 8 
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[0 10 3] J±««92Ttt, #'JV- (P-6) 

O-b^ > h AlcfettS A NOII^Mft^&t^fciiii;.,?! 
fetish xxf;Wk^it LT© E G fcojgfflttts 

Jt^j3T*a, xXx;Wb^tltLT<DPCt, ^>$r 
i3#'JV- (P-7) »LTLfV\ leSIttOfi 

ofccih^-rfc^ saemt (-) ^eklts 

So 

[0 10 4] 

n # U 7'p y ? p# y v-ft Kfev^T, 

tOA7 >X fcfcftfe 7P7^3^ U v-fflSft*»ffi 

2k S«W^)K^M^tttffinfc7P y *3#U v 
-ffltffclfcgft-t * C t T? # £ «fc 5 1 4 o fe 0 
[0 l 0 5] *(»1ttb, *Bffi0^o??3#ij7-i 

[0 10 6] Sfe, «Si<D^Dy?3#iJV-aSi 
5Ifc©»?S«^SiH&S LT7"P -y * 3# y V-* 

jfi-r s c t * s c h * fie*o«ttiflK^f *aa 
TTirai^-r sjsss^ft < a 0 , 3^7" p >v * n*° y v 

[0 10 7] a^tt^isfpjg^^-rsxxx 
mimh % wmmmv'mm 1 1 & z. t # t t § ± 

3t;S:ofc 0 LfcA^T, Sillll?:, S6^, g» 
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